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(57) Abstract 

A microwave-frequency hybrid integrated circuit includes a dielectric board (1) comprising a metallisation layout pattern (2) as well as 
recesses (3) where the crystals (5) of unpackaged semi-conductive devices are fixed using a binding substance (4). The front surfaces of the 
crystals (5) comprise contact surfaces (6) and lie on the same plane as the surface of the board (1). The contact surfaces (6) of the crystals (5) 
are electrically connected with the metallisation layout pattern (2), while the walls of the recesses (3) are inclined at an angle a that ranees 
from 90.1 to 150° relative to the board (1) plane. & 8 



(57) PecfcepaT 

TH6pHziHaH HHTerpajibHa^i cxeMa CBH £Hana30Ha co,aep>KHT 
,n;H3JTeKTpHHecKyio njiaTy (1) c TonojiornnecKHM pHcyHKOM (2) MeTajuiH3auHH h 
yrjiy6jieHH5iMH (3), b KOTopbix c noMombio CB5i3yiomero BemecTBa (4) 
3aKpeiuieHbi KpHCTajuibi (5) 6ecKopnycHbix nojiynpoBOflHHKOBbix npn6opoB. 
JlHueBBH noBepxHocTb KpHcrajuiOB (5) c KOHTaKTHbiMH njiomawcaMH (6) 
jiokht b o^hoh nJiocKOCTH c noBepxHOCTbio njiaTbi (1), a KOHTaKTHbie 
njioma^KH (6) KpHCTajuioB (5) 3JieKTpHHecKH coeziHHeHbi c TonojiorHnecKHM 
pHcyHKOM (2) MeTajuiH3auHH. Ctghkh yrjry6jieHHH (3) BbinojiHeHbi 
HaicnoHHbiMH. Yroji (a) HaKJiOHa ctchok yr;iy6jieHHH (3) k nxtocKOCTH 
nnaTbi (1) cocTaBJi5ieT 90,1-150°. 



HCKJIKWHTEJIbHO flJIfl UEJIEfl HHOOPMAHHH 

Kofljj, Hcnojn>3yeMbie ajih o6oaHasteHHa crpom tjichob PCT Ha TirryjibHLix joicrax opomiop, b Koropux 
nydioacyiOTCfl Meac^yHapoAHue 3axBKH b coorBeTCTBUu c PCT. 
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THEPH^HAJI HHTErPAJIbHAJI CXEMA CBH #HAIIA30HA 

06jiacn> tcxhhkh 

5 Hacroamee H3o6peTeHne othochtch k o6jiaerH 3JieKTpoHHOH tcxhhkh, a 

6ojiee tohho KacaeTca rH6pH,n;HOH HHTerpajibHoS cxeMbi CB 1 ! ,n;Hana30Ha. 

Ilpe^uiecTByioiiiHH ypoeemb tcxhhkh 

10 H3BecTHa rnSpH^Ha^ HHxerpaJibHan cxeMa CBH ,zi;Hana30Ha, 

co^epxaman AHSJieKTpHHecKyK) nJiaTy c TonojiorHHecKHM pHcyHKOM 
MeTajuiH3auHH h KpHCTajuiaMH nonynpOBO^HHKOBbix npH6opOB, pa3MemeHHbix 
b o6i»eMe no^JiOKKH TaKHM o6pa30M, hto jnmeBaa noBepxHOCTb KaK^oro 
KpHCTanna c KOTHTaKTHbiMH njioma^KaMH pacnojioxeHa b o^hoh njiocxocTH c 

15 nOBepXHOCTbK) nOJUIOJKKH, a KOHTaKTHbie nJIOlUajtKH KpHCTailJIOB coe^HHeHbi c 

TonojiorHHecKHM pncyHKOM MeTajuiH3auHH (US, A, 4722914). 

YKa3aHHOH cxeMe npHcym pa36poc sjiexTpimecKHx napaMeTpOB cxeMbi, 

CB5I3aHHbIH C pa36pOCOM AJIHHbl COe^HHHTejIbHblX npOBOOTHKOB H3-3a 

bo3mo^khocth nepeMemeHHfl KpHCTamia nojiynpOBOAHHKOBoro npH6opa no 

20 nny yrny6neHH^ ot ootoh ctshkh yrayGjieHHs k ApyroH. 

H3BecTHa rH6pHOTaH HHTerpajibHan cxeMa, coAepxaman 
AH3JieKTpHHecKyio njiaTy c TononorHHecKHM pHcyHKOM MeTajuiH3auHM n 
yrjiy6jieHHHMH, b KOTOpbix c noMombio CB*3yiomero BemecTBa 3aKpenJieHbi 
KpncTajuibi 6ecKopnycHbix nojiynpoBOAHHKOBbix npH6opOB, npHHGM 

25 JiHueBan noBepxHOCTb KpHCTajuios c KOHTaxTHbiMH njioLqa^KaMH xreacHT 
b oahoh njiocKocTH c noBepxHocTbio niraTbi, a KOHTaKTHbie njioma^KH 

KpHCTaJIHOB 3JI6KTp HHQCK H COe^HHeHH C TOnOJIOTHHeCKHM pHCyHKOM 

MeTajuiH3auHH (JP, B, 49-12794). 

YKa3aHHOH cxeMe npncyuiH HH3Kaa BOcnpomBOAHMOCTb 

30 3Ji6KTpHHGCKHx napaMeTpOB cxeMbi, CBa3aHHaa co CMemeHHeM KpHCTajuia 
B^ojib AHa yraySjieHHfl b npouecce MOHTaxa KpHCTajuia h, Kax cjie^CTBHe, c 

pa36pOCOM AJIHH COe^HHHTeJIbHblX npOBOAHHKOB. 
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PacKpbiTHe H3o6peTeHHH 

B ocHOBy H3o6peTeHH^ 6bma nojioaceHa 3a,n;aHa co3,n;aHHfl th6phahoh 
HHTerpajibHOH cxeMbi CB^ Anana30Ha, b KOTopofi yray6jieHHH b 
5 ^H3JieKTpMHecKOH nuaTe, b KOTopbix 3aKpenJieHbi KpHCTajuibi 6ecKopnycHbix 
nojiynpOBO^HHKOBbix npH6opOB, 6buiH 6bi TaK BbinojiHeHbi, hto no3BonHJio 
6bi noBbicHTb BocnpoMSBO^MMOCTb 3neKTpHHecKnx napaMeTpOB H 

TeXHOJIOrH^HOCTb. 

3to AOCTHraeTCH tcm, hto b rn6pH£HOH HHTerpajibHOH cxeMe CBH 
10 ,aHana30Ha, co^epacameH £H3JieiapHHecKyio nuaTy c TononorHMecKHM 
pHcyHKOM MeTajuiH3auHH h yrjiy6jieHHHMH, b KOTopbix c noMombio 
CBfl3yiomero BemecTBa 3aKpermeHbi KpHCTajuiw 6ecKOpnycHbix 
nonynpoBOOTHKOBbix npH6opoB, npnneM jiHrjeBaa noBepxHOCTb KpHerajuiOB c 

KOHTaKTHblMH nJIOUjatfKaMH JieXCHT B OAHOH nJIOCKOCTH C nOBepXHOCTbK) 

15 njiaTbi, a KOHTaKTHbie ruiomajpcH KpHerajuiOB 3JieKTpHMecKH coezjHHeHbi c 
TonojiorHnecKHM pHcyHKOM m eTajuiH3 auH h , coraacHO HacToameMy 
HSoSpCTeHHK), CTeHKH Ka>KAoro yrny6jieHHJi BbinojmeHbi HaiaiOHHbiMH, npHMeM 
yroji HaKJioHa ereHOK yrjiySjieHHH k noBepxHocTH njiaTbi cocraBJiHeT 90,1-150°. 
BbinojiHeHHe yraa HaioiOHbi ctchok oTHocHTejibHO njiocKocTH 

20 noBepxHOCTH njiaTbi MeHee 90,1° He #aeT nojioacHTejibHoro pe3yjibTaTa, a 6onee 
150° cymecTBeHHO yBejiHHHBaeT AJiHHy BbiBO^OB, a, cjie/joBaTejibHo, 

napa3HTHyiO HHtfyKTHBHOCTb. 

yray6jieHHH MoryT 6biTb MeTajuiH3HpoBaHbi, npHHCM MeTajuiM3auM5i 
yrjiy6jieHHH coe^HHeHa c ToncwiorHHecKHM pHcyHKOM MeTajuiH3auHH njiaTbi. 
25 rijiaTa mo^kgt HMeTb 3KpaHHyio 3a3eMiwiOLU[yK) MeTajuiH3au[HK) Ha o6paTHOH 
cropoHe, a b rhq yrJiy6jieHHH MoryT 6biTb BbinojiHeHbi MeTajuiH3HpoBaHHbie 
OTBepcTH^, 3ancuiHeHHbie ajieicrpo- h TenjionpoBOzxnmHM MaTepnajiOM, juw 
coenHHeHHii c 3KpaHHOH 3a3eMiwioineH MeTajuiH3auHeH. 

BbinojiHeHHe ctchok yrjiy6neHH5i OTHOCHTenbHO nnocKOCTH 
30 noBepxHocTH njiaTbi c yrnoM HaiaiOHa a = 90,1-150° o6ecne*jHBaeT: 

BO-nepBbix, orpaHHneHHe bo3mo>khocth CMemeHHa KpHcrajuiOB Bflcxrib 
rh& yrjiy6jieHHH, a 3HaHHT coKpameHHe pa36poca .zyiHHbi coe^HHeHMH 

KOHTaKTHblX FUIOmaAOK KpHCTaJIJIOB C TOnOJTOrHHeCKMM pHCyHKOM 
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MeTajuiH3auHH, a, cjieAOBaTejibHO, noBbiineHMe bociipoh3bo^hmocth 
ajieKTpHHecKHx napaMeTpOB; 

BO-BTopbix, noBHiueHHe tohhocth noca#KH KpHCTajuia b yrjiy6jieHHH h 
ero opneHTauHH b HeM, a TaKHce ynpomeHne BbinonHeHH* coe^HHeHH* 
MeTajuiH3auHH yrjiy6jieHH5i c TonojionmecKHM pHcyHKOM MerajiJiH3auHH h, TeM 
caMbiM, noBbiiueHHe TexHOJiorHMHOCTH. 

Kpancoe onucamie HepTeHeeii 

/Janee H3o6peTeHHe noacHHeTca onncaHHeM KOHKpeTHbix npHMepOB ero 
BbinonHeHHH h npHJiaraeMbiMH nepTe^KaMH, Ha KOTOpbix: 

4>Hr.l H3o6pancaeT naTeHTyeMyio rnSpH^Hyio HHTerpajibHyio cxeMy 
CBH AHana30Ha (pa3pe3); 

4>Hr.2 - to Ke, hto Ha $hi\ 1 (bha CBepxy); 

4>Hr. 3 - apyroii BapHaHT BbinojiHeHHfl naTeHTyeMofl rH6pH^HOH 
HHTerpajibHoK cxeMbi (pa3pe3); 

4)nr. 4 - eme ooth BapHaHT BbinojmeHH* naTeHTyeMOH th6phahoh 
HHTerpajibHOH cxeMbi (pa3pe3). 

JlynuiHe BapwaHTbi ocymecTBJieHHH H3o6peTeHHfl 

TH6pHAHaH HHTerpaJibHaa cxeMa CB 1 ! ,n;Hana30Ha, corJiacHO 
H3o6peTeHHK), coAepKHT AH3JieKTpHneKyio nnaTy 1 (4)Hr.l h 2), HanpHMep, H3 
nojiHKOpa TOJimHHOH 0,5 mm, c TonojiorHHecKHM pHcyHKOM 2 MeTajuiH3auHH 
Ha JiwueBOH CTopoHe nnaTbi 1. MeTajuiH3auH5i MoaceT HMeTb crpyKTypy, 
HanpHMep, Cr - Cu (HanbuieHHaa 3 mkm) - Cu (rajibBaHHHecKan 3 mkm) - 
Ni (raubBaHHHecKHH 0,5 mkm) - Au (rajibBaHHnecKoe 3 mkm). IliiaTa 1 HMeeT 
yr:iy6jieHHH 3 pa3MepoM, HanpHMep, 0,6x0,6x0,16 mm c yrjiOM HaioiOHa ctchok 
a=120°. B 3TOM cjiy^ae npH TOJiinHHe cBH3yiomero BemecTBa 4 Ha #He 10 mkm 
p accTOH h h e Me^ny KpHCTajuiOM 5 h BepxHeK xpoMKOH yrjiy6jieHH* 3 6yzi;eT 
paBHO 87 mkm. B KanecTBe cBH3yiomero BemecrBa 4 Mower 6biTb Hcnojib30BaH 
KJiefi 3H3-C (HY 0.028.052 TY). 

KpHCTajui 5 6ecKopnycHoro TpaH3HCTOpa 3I1325A-5 pa3MepoM 
0,5x0,5x0,15 mm pacnojio>KeH b yrjiy6jieHHH 3 t^khm o6pa30M, hto ero 



WO 98/15981 



PCT/RU96/00294 



noBepxHOCTb coBna^aeT c ruiocKOCTbio noBCpxHOCTH nJiaTbi 1. KoHTaKTHbie 
njiomajucw 6 KpHCTajuia 5 coezjHHeHbi nocpe^CTBOM 3JieKTpHHecKHx 
coeOTHeHHH c TonojiornqecKHM pncyHKOM 2 MeTajuiH3auHH c noMombio 

30JIOTOH npOBOJIOKH 7 ^HaMCTpOM 15 MKM. 

5 Yrjiy6jieHHH 3 (4>Hr.3) MoryT 6biTb MeTajuiH3HpOBaHbi h CTpyKTypa 

MeTajuiH3auHH 8 Moxcex 6biTb, HanpHMep, Pd-Ni (xhmhhcckhh 0,2 mkm) - 
Cu (rajibBaHHHecKan 3 mkm) - Ni (rajibBaHHnecKHH 0,5 mkm) 
Au (rajibBaHMnecKoe 3 mkm). 

B #He yrjiy6jieHMH 3 (4)hi\4) BbinonHeHbi MeTajuiH3HpoBaHHbie 
10 OTBepCTH^i 9, HanpHMep, ^HaMeTpOM 100 mkm, 3anojmeHHbie 3JieKTpo- h 
TenjionpoBO,zxHiiJiHM m aTep h ano m 10, HanpHMep, 3apanjeHbi Me^bio, c 
npeABapHTejibHofi aKTHBauneft PdCh+SnCb. 06paTHa;i cTOpOHa nJiaTbi 1 
HMeeeT 3KpaHHyio 3a3eMJi5iioinyio MeTajuiH3auHio 1 1 co cTpyKTypofi, 
aHajiorHHHOH MeTajuiH3auHH 2 Ha jiHueBOH cTOpOHe njiaTbi 1. 
15 CxeMa, coraacHO H3o6peTeHHio, pa6oTaeT cue^yioinHM o6pa30M. 

Ha bxoji; KacKa^a TpaH3HCTOpHoro ycnjiHTejia noaaiOT cHrHan, KOTOpbiH 
npoxojXHT cooTBeTCTByiomee npeo6pa30BaHHe h ycHJieHHbin cnrHaji nocTynaeT 
Ha bwxoa KacKa,n;a. 

ITaTeHTyeMaa rH6pH,a;HaH HHTerpajibHaa cxeMa no3BOjraeT noBbiCHTb 
20 BOcnpOH3BO^HMOCTb 3jieKTpHHecKHX napaMeTpoB nyTeM yMeHbmeHH* 

pa36pOCa .OJIHHbl COeflHHHTejIbHblX npOBO^HHKOB (BblBO^OB) KpHCTaJIJia 

6ecKopnycHoro nojiynpoBO^HHKOBoro npn6opa, noBbiCHTb TexHOJiorHHHOCTb 
nyTeM noBbimeHH* tohhocth ycTaHOBKH KpHCTajuia b yrjiygjieHHH h ero 
opneHTauHH b neM, a TaiOKe nyTeM ynpomeHHH BbinojiHeHHH coeAHHeHHfl 
25 MeTajuiH3auHH yrJiy6jieHH* c TonojiorHnecKHM pncyHKOM MeTajuiH3auHH. Bee 

3TO n03BOJI5ieT CHH3HTb Tpy^OeMKOCTb nOJlCTpOHKH CXeMbl. 

KpoMe Toro, b cjiynae MeTajuiH3auHH yrJiy6neHHa h ee coe#HHeHHfl c 
Tonojiorn^ecKHM pncyHKOM MeTajuiH3auHH no3BOJi5ieT noBbiCHTb Ha^e^CHOCTb 
cxeMbi. 

30 IIpH onwcaHHH paccMaTpHBaeMbix BapHaHTOB ocymecTBJieHHs 

H3o6peTeHHH jinn acHOCTH Hcnojib3yeTca KOHKpeTHan y3Ka^ TepMHHOJiorHH. 
O^HaKO H3o6peTeHHe He orpaHHHHBaeTca npHH^THMH TepMHHaMH h 

HeoCxO^HMO HMeTb B BH^y, HTO KaaC^blH TaKOH TepMHH OXBaTblBaeT Bee 
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3KBHBajieHTHbie TepaMHHbi, pa6oTaK)mHe aHajiorHMHO h Hcnojib3yeMbie jum 
peuieHH5i Tex ace 3a,n;aH. 

XoTtf HacToamee H3o6peTeHHe onncaHO b cbh3H c npezuiOHTHTejibHbiM 

BH^OM peaJIH3aUHH, nOHflTHO, MTO MOryT HMeTb MeCTO H3MeHeHH5l H BapHaHTbi 

5 6e3 oTKJiOHeHH* ot H^eH h o6-beMa H3o6peTeHHa, mto KOMneTeHTHbie b .zjaHHOH 
o6jiacTH jiHua JierKO nowMyT. 

3tM H3M6HCHHH H BapHaHTbi CHHTaiOTCfl He BblXOtfflllJHMH 3a paMKH 

cymHOCTH h oG'beMa H3o6peTeHH* h npHJiaraeMbix nyHKTOB <|)OpMyjibi 
H3o6peTeHH^. 

10 

npOMbllllJieHHaH npHMCHHMOCTb 

H3o6peTeHHe MoaceT 6biTb Hcnojib30BaHO b nojiynpOBO/XHHKOBOH 

MHKp03JieKTpOHHKe. 
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OOPMYJIA H30BPETEHHH 

1. rYi6pujmasi HHTerpajibHaH cxeMa CBH ,miana30Ha, coztepacamafl 
^H3JieKTpHHecKyio njiaTy (1) c TonojiorH hcckh m pHcyHKOM (2) MeTajuin3aijHH h 

5 yrJiy6jieHHflMH (3), b KOTOpbix c noMombio CB5i3yioinero semecTBa (4) 
3aKpenjieHbi KpHCTajuibi (5) GecKopnycHbix nojiynpoBO^HHKOBbix npn6opoB, 
npHMeM noBepxHOCTb KpncTajuiOB (5) c KOHTaKTHHMH nnoma^KaMH (6) jie>KHT 
b o^hoh njiocKOCTH c noBepxHOCTbio nnaTbi (1), a KOHTaxTHbie nnoinaji;KH (6) 

KpHCTaiUIOB (5) 3JieKTpHHeCKH COeAHHeHbl C TOnOJIOrHHeCKHM pHCyHKOM (2) 

10 MeTajuiH3auHH, OTJiHHaiomaflCfl tqm, hto ctchkh Kaac^oro yrjiy6jieHHH (3) 
BbinojiHeHbi HaKJiOHHbiMH, npHneM yrcui (a) HaioiOHa ctchok yray6jieHHH (3) k 
njiocKOCTH nnaTbi (1) coeraBJifleT 90,1-150°. 

2. TuQpajxHa^ HHTerpajibHaa cxeMa CB 1 ! ^Hana30Ha no n.l, 
OTJiHHaK)LuaHC5i T6M, hto yrny6jieHHfl (3) MeTajuiH3HpoBaHbi, npH^eM 

15 MeTajuiH3auH^ (8) yrJiy6jieHHa (3) coe^HHeHa c TonojiorH^ecKHM pncymcoM (2) 
MerajiJiH3auHH njiaTbi (1). 

3. rH6pH£Haa MHTerpajibHan cxeMa CBH ,n;Hana30Ha no n.l hjih n.2, 
OTJiHnaiomaflCfl tgm, hto njiaTa (1) mmcct 3KpaHHyio 3a3eMJiaiOinyio 
MeTajuiH3auHio (1 1) Ha o6paTHon cropoHe, a b rhq yrny6jieHHH (3) 

20 BbinojiHeHbi MeTajuiH3HpoBaHHbie oTBepcTHH (9), 3anojmeHHbie ajieicrpo- h 
TenjionpoBO^mHM m aTep h ajio m (10). 
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